INTRODUCTION
A comparison .of the isotopic composition of various elements in terrestrial samples, meteorites, and other materials of the solar system is of fundamental importance in determining the early history of the solar system and the mechanisms of nucleosynthesis. In addition to effects that are a product of either long-lived natural activity or cosmic-ray interaction with meteoritic material, isotopic abundances may be distinct from terrestrial material because of isotopic fractionation or incomplete isotopic homogenization during the formation of the solar system. The only major variation in isotopic abundances observed between terrestrial and meteoritic samples that is not caused by nuclear processes is found in the rare gases neon [Pepin, 1967] , krypton [Eugster et al., 1967] , and xenon [Reynolds, 1960a] . The only apparent exceptions to the constancy of the isotopic abundances, with the exception of the rare gases, are the elements lithium and barium. Investigations of lithium by Gradsztajn et al. [1967] suggest that there is a variation of the abundance of lithium in stone meteorites of about 10%. These data have not yet been confirmed by work in other laboratories. patterns for Xe and the suggested fractionation of Ba reported by Umemoto were in the same direction, it was of great interest to confirm or disprove the reality of this reported effect. The mechanisms for fractionation that have been proposed for Xe and Kr are far from satisfactory, and it was conceivable that some unknown mechanism might have also operated in fractionating the Ba isotopes. The magnitude of the fractionation proposed by Umemoto was significantly smaller than that found for Xe, which is approximately 4% per mass unit, whereas for Ba Umemoto indicated an effect of 0.25% per mass unit. It is well known that isotopic fractionation may be induced during mass spectrometric analysis, and great care must be taken to avoid the production of this type of anomaly by laboratory procedures. This is made quite evident by the work of Wetherill [1964] denum isotopic abundances reported by Murthy [1962, 1963, 1964] were most likely due to instrumental fractionation. In this light, the isotopic variations of Mo in terrestrial ore samples reported by Crouch and Tuplin [1964] appear very doubtful. These authors seem to be unaware of the other work in this field and the instrumental problems that invariably exist. Chakraburtty et al. [1964] reported that no enrichment of Ag •ø• was found in seven iron meteorites, including Canyon Diablo for which an anomaly was reported by Murthy [1960] , which was most likely the effect of instrumental fractionation.
It is known [Shields, 1966] Figure I shows the variation of the ratio Ba•37/Ba • as a function of the Ba •7 ion current normalized to the value of this ratio obtained at about 0.4 volt. Below 12 volts the input resistor can be considered to be linear within 0.1%. In a few cases in which data were taken at intensities over 12 volts, corrections were applied for the nonlinearity.
Because of the wide range (up to 103 ) in ion currents of the different isotopes, it was necessary to eliminate errors caused by the incomplete discharge of the high input resistor and the amplifier system. Time intervals between data acquisition were established by making a time study of normal potassium, so that any errors due to these sources were less than I part in 104 for all isotopes. This effect was also minimized by a scanning sequence in which a high-abundance isotope did not im- By assuming the salts to be stochiometric and using the measured isotopic abundances, a double spike was prepared by mixing aliquots of the two solutions to give a calculated ratio Ba•/Ba •' = 5.178. The measured isotopic composition of the double spike corrected for discrimination using Ba•¾Ba TM --5.178 is given in Table 1 and is compatible with the results given for the compositions of the separate spikes within the errors given..
A normal Ba standard (BaCO• spec. pure, Johnson, Mathey, and Co.) with a gravimetrically determined concentration of 2.816 X 10 -9 tool Ba•/g solution was mixed with the double spike and analyzed. The fractionation was determined for this analysis by the double spike technique as described below. The isotopic composition of the double spike was as given in Table 1 (measured composition) and lhe concentration of Ba s' in the double spike was 0.6257 X 10 -9 mol/g solution as determined from gravimetry and from the measured isotopic composition of Ba in the separate nitrates (Table 1) [1 q-S(a" --a')]
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The difference a" --a' was calculated directly or by an iterative procedure by using the experimental results for each run and the independently measured spike composition run (Table 1 ). The error in a" --a • contributed by an uncertainty in the absolute abundances of 1% per mass unit would be less than 1% of a" --a'. The values of a/' --a' were always less than 2 parts in 10". The knowledge of the difference a" --a' allows the calculation of isotopic ratios in the sample as if they had the same fractionation a' as that for the analysis of the pure double spike as given in Table 1 This experiment shows that a true fractionorion of 3 parts in 10 4 per mass unit can clearly be detected by the described technique.
RESULTS AND DISCUSSION
Isotopic ratios of barium. The results for the analyses of three unspiked meteorites are shown in Table 3 . Since these analyses were carried out when the automatic digitized data acquisition system was still in an early stage of completion, some of the data had to be taken by the usual analog technique by measuring the peak heights on a strip chart. Table 4 ), the scatter for the .other ratios is enlarged. The total spread of the isotopic ratios for all six terrestrial and meteoritic samples in Table 3 is less than 0.2% for the isotopes Ba •3•-• and about 0.8% for the less abundant isotopes Ba TM and Ba •'. The averages for the terrestrial Ba agree well with those for the meteoritic Ba; the differences are 0.2% or less and they are well within the experimental errors. Thus, we can conclude, so far, that there are no anomalies caused by nuclear processes in these meteorites at any particular mass position. Table 4 are taken with a single-focusing mass spectrometer with a programmable magnetic field and a digital voltmeter for ion beam integration [Wasserburg et al., 1968 [Wasserburg et al., , 1969 . The errors in Table 4 •, is the fractional difference in parts per thousand of the isotopic abundance relative to a terrestrial standard.
The total spread of the corrected isotopic ratios for all isotopes of the twelve terrestrial and meteoritic samples is in most cases less than 0.2%. The averages for the meteorites agree with those for the three terrestrial samples within much less than 0.1% for all isotopes and the agreement between the spiked and the normalized unspiked samples as well within the small experimental errors. By using the lower extreme of the terrestrial average and the upper extreme of the meteoritic average for the ratio Ba•8ø/Ba TM, an upper limit for the fractionation of the meteorites versus the terrestrial samples can be estimated as being less than 2 parts in 10' per mass unit.
It is evident that these data show the previous results of Umemoto [1962] to be spurious. The effects he reported are most probably the result of instrumental fractionation, which appears to be characteristic of the so-called La Jolla anomalies [Murthy, 1960 [Murthy, , 1962 [Murthy, , 1963 Umemoto, 1962 Table 6 given for this work represent the averages for both meteorites and terrestrial samples, since no differences in the isotopic composition have been found. The ratios Ba•/Ba • and Ba•/Ba • represent the averages of the six unspiked samples (Table 3) , whereas the other ratios represent the averages for the data tabu- The given errors do not include the uncertainty of the gravimetrically determined value of Ba•/Ba •' on which the correction of the laboratory fractionation is based. These data represent our best estimates of the absolute ratios, although it should be clear that the purpose of this work was to search for isotopic variations and not to establish absolute ratios, which require better gravimetric procedures than used here. The data in Table 6 are all self-consistent to within the precision given with a fixed fractionation per mass unit.
In Table 6 the isotopic composition obtained in this work is compared with the terrestrial composition given by Nier [1938] and by Umemoto [1962] . If we normalize Umemoto's values to Ba•5/Ba • --0.09194 and extend the errors that he reports to a 99% confidence limit, his results are compatible with the data reported here.
The abundances given by Nier [1938] are, as usual, confirmed to be correct within the error limits that he quotes. The results presented here should supersede these data as they are more precise and significantly revise the abundances of the light isotopes Ba •ø and Ba • for which we obtain about 4% higher abundances. The percentage abundances which correspond to the abundance ratios found in our work are given in 
